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SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 

PUB. NO.: 11-103067 [JP 11103067 A] 
PUBLISHED: April 13, 1999 (19990413) 
INVENTOR(s): YAMAZAKI SHUNPEI 

KOYAMAJUN 

SATOU YURIKA 
APPLICANT(s): SEMICONDUCTOR ENERGY LAB CO LTD 
APPL. NO.: 09-282560 [JP 97282560] 
FILED: September 29, 1997 (19970929) 

INTL CLASS: H01L-029/786; G02F-001/136; H01L-021/336 

ABSTRACT 

PROBLEM TO BE SOLVED: To manufacture a semiconductor device by preventing 
an increase in the number of masks without complicating processes, by 
forming grain boundary distribution peculiar to a molten crystal in the 
thin-film semiconductor layer of a thin-film transistor. 

SOLUTION: A foundation film 102 is formed onto a glass substrate 101, and a 
gate electrode 103 as a conductive film is formed onto the foundation film 
102. Anodic oxidation is conducted to the gate electrode 103, an anodic 
oxide film 104 is formed, and a gate insulating layer consisting of a 
silicon nitride film 105 and silicon oxide film 106 is formed. An amorphous 
semiconductor film 107 using silicon as a chief ingredient is shaped onto 
the gate insulating layer, and the amorphous semiconductor film 107 is 
irradiated with laser beams while the glass substrate 101 is heated from 
the rear side and a crystalline semiconductor film 108 is formed. Grain 
boundary distribution peculiar to laser crystallization is obtained in the 
crystallized semiconductor film 108 at that time. 
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1 



2 



^t'K^ch^ii^m sk»i<o*«bj;o io 
2 (DmmmRzfm&rv&wmmttLtm 

mes i 2 <B»«Bfc»«tt£tt$-r**tt«© 

MEltKiSBtt. y-f KE«ih|p|-o»«JBTtt*»l 

¥*#Kfi. 20 
[B#*2] BSWIKS^T, ME»2©**#li 

[B*«3] H*3B1X«2^*5^T, SUES 2(0* 
ttME^ * *;H&*£««0RJP £ S * U>»« 
£#T£-££&a<hT£¥i£#gBo 

[B*«4] B*JBlXtt2(C*5^T, SUES 2 0* 
«»HcDl8iPtt*aE» 1 ®¥»#B£^iRJS#*U> 

[B#«5] B*3Sl-4t*liT, Lt^fitES 30 
HWTSfcfcK:, WES 2 l^ttl 3 Berths 

X 1 0 ,T ato[ns/cIn , <0Bfln?*flJ3*LT^*> d t ZftWl 

[B#«6J BSSl-SfcfcUT. MES2©#* 
*BK»T**4©¥*«:B£. ME»4©*»#1C 

SSES 5 0*»ftB^ei(E» 4 ©*»#B(l*UtT, 
S9E*«tt«:^-rS5f:«*<Oj(|«>' r P7 7-f^«, W 
ESl2&tf*2©*«l!lO»K^ r D77<;!/i:*aS®L 40 

^ d t t-r ^ 

[B*«7] B*«6I^^T, lWE»5©**fWi 

a, WE»Rh7>^^©Hi/<>«a(c»a$nT 

[B**8] B«fl6K45^T, ME*5©¥»#B 

ifEi®*«at»*$nT^«icd:*»a<h"r'5* 



b U *ZlslB£ffl*fc¥»#£BT*^T, 
89E»Mh7>y7 l ^a)y-X««i:, 

^< ife 1 ^Of t^iH^i«^?ti?, 

WEV-XiBttRtf KW>«*tt. y-f hlftRBttiSj 

wes i 2 0*«BK»«tt£##^ 

8«^D7 7-f;Ht ME»l©*««*^«rE»2 0 
*«BfcfrttTiI«ttK:«fcU 

«jEiia««o-*o«sttWEy< hEStjyi©* 

Mo 

[B#JS 1 0 ] 9 klS^T. mE7-XE«<*: 

*a©*«HA^^dE^nT^*89Ea»«»©*a' 

[B*S1 1] S*©y< hEU^ «»©V-XS 

x^Rtfia*«a(cfta$nfc«i!j8Bi:$*-rsiii* 

WE*lKh7>^X^©7-X««i:, H U-Y >«« 

*sa«iB&*ru 

ME7-xffl«R^HK>««tt, y-f httftKHiaj 
^oT'>^<tt)*lcr)*«B- SRS1CD»*1±0 
t>KfiSt&a2 0»««&tfWE^^*^»*««i:H 
-»«S©*W#B3&^3ttS«B«a**L, 
ME£ 1 2 ©»*BK:#«tt£ft4f a*tttt<D 
M-/P77-fiHl ffiEfgl SfflE* 2© 

MEtta*B<o-*o«attmEy-f ^Em**®©* 

MEil*«attME*li6M©R«#i:*T-S«i«€W 

T5 ^ <t t-rs¥*#«B, 
[B*« 1 2 ] b$« l-ii ca^t. mmm h 

*£*rr* c t £#a t -r^¥®^ggo 

1 3 ] fft*Ht 1-12 fcfc^T, MEIS i & 
«JB2©*«BK:*«ttSf*4'r-&^tt«tt. 

tti 5K*^stftifc7c*-r*siiih*»ai:-r«>*w 
imxm 1 4 ] b*s i-i3 Kfci^T, '>& < t 

mE^^*^*««(cttL^^tt«E*«»rs/!:a& 

1 3^x«i sKA^atfnfc^tt*^ ix i o ,s 

- 5X l 0" atoms/cm 1 OBKTi&taSnT^S d <fc£ 

»afrs^«»KB. 
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T, 

£tttf)!g 1 oaafcJBfiSTSXg^ 

WE^-f HESL ffiESl0tt«£«5*e»B£JBdW- 

£Xg£, 

»Et6»i±t#a***#K*»*-rsx8t. 

mE*fiK¥»#lRtC»LTU— !f-**fctt-€-ntH io 

8B«a£#*5¥»*R£lSax8£:. 
t9Ettfl*ifi^#-rs**#KtabT-f ^VttAftX 
fcH^h-fef^SfciB 1 3SRtf/3Uil 5Rj&> 

<0ffK¥«M^:. mE«»JB*^LT«tE*i©M 

tfife-S* 2 S^fSIgi:, 20 

MEV-XE»t, i»EIBi©»HI*»#l±IHMIh 

tfcB^KKowmjRi. ffiE»2omi¥ 

ME«lO»«K^X^tLT, b9EI610*R¥* 

HliE!B2 0*K*»#)B^ttH(IE»»**©«2©«S 

[R*«l 6] B*S1 SKS^T, MBS 2 <0*R¥ 30 
»#IB©±*ffittmlE»2©»«ll8k:«t>n, ME^-r 

*ji^«s«£^«r*xgi;:*3t>-r\ mzm2<Dmm 
*«»H©*JE» l 0«a£flftT*R«&xy 

»#i©SffittmES2©*«M(cS«»HBton t M 
yic«to*E*2(0»K*»#i(rtt, ME^r*;^ 
»atr*¥*#8B©^s*s. 40 
it, ftB*nEB$nfc*NAy-r hs»Hh7>y 

SS<OSn©«a£$rt*tSX8£:* SME^ HE8, 

WE* 1 0««£«5ieft]B£*«-f aist, 
WEM81±lz#fiH¥»#KS:^rt-rsigt. 
WE*ftK***«ttc«LTU-if-3t*fctt-tni:ra 50 
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ME»ll«ia€*1"**W*jKK»LT-f *>ffAttX 

«9ElBSi*a$Wr*¥*#H*/^-->yLT, ffi 
EJSH h7>yWOfv 5 *R 

¥*#B£JMrt-*X8<!:, 

89E7-XE«£, ME&Rh7>vA*<D7-Xia 
fttfKU-f >*at, g&fittgft$S®£2<?)*B&Jgf£ 

TSXg<i:> 

H9EV-X*SRtfKW >«ffi£v^^tLT, ME 
*R¥»#l£xy*>^LT. »E»l8h7>yX^ 

©^ + *J^rt««S:^fiE1--5xaa:, 

MSSl 9] 8l:*W, ME* 2 Ota 

[«**2 0] «*<oy*f hEi££, «»<OV-XE 

z?&zfmmmm\zmmzfttzffi®®mtz%tz>mm 

T, 

*»sffls:wr*as±^ ttjEyw hEa, mem 

£SCD£ 1 <0*ffi£JB/£-r*Xg£:, 

ME^W hE&L ffirESi<o*a*BpttttJB*^fiE-r 

exgt, 

WE«»B±t#ai(*»ftKt*»*1-4XSt, 
ffiE**J(*W#JBC»LTl/-1f-**fctt-ttltH 

«fi*a£rr&¥*#R€rft6X8^ 
WEIS»*at*T***#IBK»UT-f*>ftAttX 

t, 

t9Eeft*a**-rs**«:flt«:/^-->yLT, M 

ESR h 5 >xA^©^v*;P»««****-r5*R 

¥W*B*JMiT*Xg£. 

ME7-XE«<t, «9E»Rh7>^^oy-A« 

a, vv^>nmt*Mmz>xnt, 

WEV-A«aatfKU-f VtBSVA^tlxT, ME 
»R*»#l*x-y^>ytT, ffiESRh 5 

me h u< >«aic»«£**ii*«a£»rtTsxg 
«jEH*«attmE*»**a)R«#(cft-r-5««*w 

T£ C t S1*Bi:T<5*»#»B©fPR*tt. 

[0 0 0 1] 
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mm#m?&&ffi#»] *B«wfcM§a*i6£«-rs 

T, T F T £B&ET-£>) (OfllJfcKH-r*. 
[0 0 0 2] ftfc, *WM»ifC*^T r**flc«|lj 
tit* *»*M*tt*«fflLT»ff*-fr-6»H±Tft» 
To ffloT*^«*tE«E$nfcTFT, AMLCD 

[0 0 0 3] 10 
L fc T F T T®»*Wc £fT 5 §¥p d b **rff« $ £ tb X H 4 . 

mz % TFTmmtLx\mmxm<om^usi^fsm 

mtf£<mmznx^z> 0 

[0 0 0 4] LfrL* ^*AMLCD0Bttfl&ftOTi 

L<u&tu»\iz$>z. *<Diz&* tmwmmmzm^tc 20 

[0 0 0 5] ^tcx\ ^MiilC^oT^M 
*R (#U>'U3>R) £*flJ8Lfcf FTjW»ft£8 

[0 0 0 6] Sttia:LT*jBfla*K^WfflLfcaiX 
9flmTFT<Dm&\Z?\,*X\*mz&<<D%&ifite2tl 
Tl^6„ TFabrication of Low-Temperature B 30 

ottom-Gale Poly-Si TFTs on Large-Area Substrate by 

Linear-Beam Excimer LaserCrystal 1 izat ion and Ion 
Doping Method : H.Hayashi et.al., 1EDM95. PP829-832, 1 
995j 

[0 0 0 7] H«ft»Ttt*«fia*R€:fML/fca!X 
*#*i60fta»fcM (Fig. 4) £»91LT^*#, Z. 

[0 0 0 8] £1\ »ttB£fM^Oning«£B0T»C> 

o-e^ + *;^riE««i: KUOSWtoft^Bfc*^ 40 

T«?8S« (Impact Ionization) #584 U #3/ 

iztULDDWA (Light Doped Drain region) 

[0 0 0 9] ^LT, :©LDDt«©B«ttA«l i bl 
*&HB<hfc5. LDD««tt^tt*»«<i:jB«<OfiS 
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[0 0 10] ffiltB0lW0^7 7*l:«J:5 L D DS8 
y< h«S«)7 L -A^--ft**©A7 t y*t>LDDjB«© 

[00 1 1] £fc. LDD««£^J«TSfca&lCtt/^ 
Win, h©<ST*ffl<. ±£«ft»l;:E*£ 

[0 0 12] ELb©«H, Hy^ffltDiex^ 
DD^^MU^m^f, B8tt©ft5LDD 

wasn't* ^ t tt*«nHifc&-5. 

[0 0 13] S£*AMLCDT««SJi(w««fL* 
[0 0 14] 

^uii^itU BsRvMJ^XIelKK:, TFT/Kh 
A**-f HfflTFT<t*(Clt«iM^«T-5IKlw, 18 

[0 0 15] 

0«*tt, M*oy-f hE$£> *ROV-XE8i:, 

tfH*«an«3i*$nfcMifte«t€wr*iii*v h u 

**lsI»£«*fc¥*#«BT»oT, ME&Mh7> 

» 1 <Dmnm<k o ^ffiK&sg 2 ^smii&tfMe? 1 * 
b*»&*tu mzmiRztm2<Dmnmizmm&$:tf 

fflrE»l©«Bfc»TSR«#<!:, nCR«#l:S 

[0 0 16] ffi©58W©«j«tt, ±E<Ot«$t 

"TSliSlThU^^HBlc^^T. ffS8j£ft<Dgl2£>^ 

[0 0 17] te©3BE<0*fifctt, ±EOI*7h 
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[0 0 18] *%w<DMm-?hwz®&iz&m 

[0 0 19] fPH*i£lcBBr<&KWO«fi6tt, IK 

iesiwassBaneisiB^^fiitrsxst, Metes 

B±fc#AJt¥W#R£J&«-fSXg£. flflE#SB¥ 

r, »*i$^fier5x8<t. «re»a*iS£#-r*¥ 

u< ><s«^fifc$n4fi**'>&< tta^s i cog 
mRi^^^-r^x^i, wESi©*wm^i 

LT, HaE*l©»R**#l*Xy^>^UT, ME 

£*TU S6E*2©»R¥*#:JI^ttMEliai*S©S 
2 OtS^filcStl* £ t £#gfc£T£o 30 
[0 0 2 0] ±E<0f^HSffi(=J;oT, i^i^ 

KTSIliKOSI^tt, ME7-XK«£:,-ME»Rh7> 

R£ttttM<0««KJfl^a. 

[0 0 2 1 ] flftO^Fft-Ctt, M£liX«a£gi 

[0 0 2 2] 40 
[0 0 2 3] 

[mmm: 01-21 zm^x. xmn^mmzm 

[0 0 2 4] [SJEflll] *H5EWOfta»ttHlB0y 
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S®£#T£g«<^{i£LT;tf7Xat£l 0 1±KS 

mzn&tttTzmmmxtezTMm 1 o 2 

S. iE-o±l:«ttt8t&4y'r hifi (*1E«) 1 
0 3£^/&T£„ 

[0 0 2 5] y*f hmSl 0 3(0««ttl-l 0/zm 
(ft«fil:tt3-5/im) tt5, BUPte 200— 

500 nm (ftSWKte 250-300 nm) ^MMX 
\Z 250nn#<D7;USzi^AR (2wtX <DZtl>zsO&$: 

[0 0 2 6] fc*3 % y-f h«Sl 0 3£LTtt7JU5- 

tt-en^^auBR^^ffl^sci^d^T^s. ::T'i@ 

[0 0 2 7] y-f h«Sl 0 3(*»LT»aBE 

y>r h*a«:«Rrs»ffiK<t:Ri o 4^50 

-200 nm (AliWUtt 100-150 nm) ^fi£-f 

> : E-7T^^tc^fa'r^) *-cwijn*E8ov, it^m 

^5-6mA(D^^T^fi£-r^>o ^LTIOO nm1§g£>/p 

[0 0 2 8] K\Z. Sfta*Rl 0 5 (Rfftt 0-200 
nm, ftSi$lC&25-100 nm, L< teSOnm) , SiO 

x Ny T*sn*i6ftafta*RxttBifl;a*R <rp 

150-300 nm, ftS»tctt200 nm) 1 0 6j&*5ft*y 
<i YfflgM*l&tiL?Z. fc*3. **jfi«©»^, y>f h 

i&iifi^^eaKfbRi 0 4^sn^ 

[0 0 2 9] y< h *<D±.\ZJkm 

*3£rt»frs#an**#Ri o ** 

[0 0 3 0] *i^B^^t^H7f^h 

^y-r mifiTfescoT, #aH&*Ri o 7<Dmm& 

W<W$LLT&< 0 WkW®m\t 100-600 nm (JfcSiWl;: 
tt 200-300 nm, »SL<tt250 nm) <hT£* 
Ttt200 mutt* aJET-B^, ftfi&KJPtt* 

■»SOTFTl:£©8ft^7-fey Ml«, LDD«« 

[0 0 3 1] &*5, **JSMTtt*EE)»CVDftt«tO 
#A9f&XRl 0 7£j«R*r<5#* fSROIKKeiiR, S 

R©isatt©^-tt*jiiii"r»n3&«*<5. 

[0 0 3 2] *SIJSWT?tt*RLfc#fiKa*RtH*3 
tt***««<7>»«#, R*Rtf8*# 5X10' 'atoms/ 
cm 1 £81 (ftSWfctt 5X10' 7 atoms/cm 1 KT) , 
^ 1.5X10"atoms/cm , *^ (ft^MlCtt 1X10' 'atom 
s/cm 1 JKT) tftSfiltlHliSI-rs. u(0«&Sl«:fTo 
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[0 0 3 3] '^5l/TBl (A) CD«||jW»fcftS. B 
1 (A) ©ttffi#»SttfcS, U— tf — 3t<^Hia*«C<fc 0 
JMfcHSXKi 0 7©ISftfl:*fT5. (Hi (B) ) 
[0 0 3 4] U— tf-*i:LTtt, i^XilTKr 
F (248 nm) , X e C 1 (308 nm) , A r F (193 nn) 

Nd : YAGU— !f-OSiaft/j:<S:ffi©»^ 

[0 0 3 5] &*5, **J6«0)«»Z»ftftL«t5tTS 10 

— tf-*S:fiii*"rSIRlC, g&£50-500 "Cgg^iEg 

[0 0 3 6] *H««Ttt/ , «;i/X»SS!OX eClI+ 

8t£®£*tLTU'— 9--7X-;U£fr5o 20 

[0 0 3 7] fcfc, 5EfiH«*tt30MHz, 
2.4mm/s . U— tf-X*,Mr-fc 300- 400m J /cm 1 t 
U SK€:*ffifliJ^'&400 CI 5 

L-T, «tttt**#R (**JBWT?«ttfttta»M) 1 
0 8£t#£, 

[0 0 3 8] #fi«S*K<fc#5;*S«<i:T!!MK 
86. *7^*«OjBS»a* (650 r^ifi) 

*aHa*«*»ajftfs^i:3&«nriiET*s. 30 

[0 0 3 9] tZ.%T\ #*J6M<0«£U-lf-3fc©M 

4i»Ott*(lJ:oTti»SB*fl:bT«S|-r6i, ISA 
[0 0 4 0] fflO»llft¥R*ffl^fc¥»*Wi 

[0041] st*k:, 1 5»*^a«nfc7c* (ft* 

8©8BA^R$30-100nB (ftS»Htt30-50nm) <0 
IKfcUT, U >8BW I X 10' ' —3 X 10" atoms/cm 
ftSMKte 1X10 I0 ~ IX 10" atoms/cm' tUZVk 50 



1 1 - 1 0 3 0 6 7 



10 



\Z 



[0 0 4 2] *mMWT*\$C<Dm\ZbTJ&&L2tltzMm 
K<0'J 1 0 9£n* 1 (£fctt»l©3MI 

1) £D##. dOJB©jPSJi30-100nm (««W»wtt30 
-50nm) OjefflT?*STS. n f Sl09tt 

[0 0 4 3] n 1 11 0 9<DT\ZMrfLZriZ>&m 

SK'J 1 1 0£n" 1 (SfcliS2©M 

1) <hl*-K. COmS. n" ill 0ttn f 11 0 9 <fc 
0fe»»gti:&r), 8i:tjf«ifDOfci6©LDDa*t 
LTtiiart£„ ***«"Ctt30ninJP©n- MZBtiLt 
S. n" ill O0T£^J$£*i-5. KttSfctt 

*»»K*4fc»«£ i 1 1 2 0 ill 2 Of;: 

tt. ft*Wjat«*^M$ns. (0 1 (C) ) 

[0 0 4 4] U >*»iDTS!R©fll$* 

7 7<;Uteftl»1lEE£80keV , RFf^^20WtlT 

-f^->F-hr>ytet«t07*^7>f > (pa ) 

[0 0 4 5] 0 4JC45^T. 4 0 1tt6BttSm 4 

[0 0 4 6] :©^f, M^D77<iM0 2©e-^ 
«ttn f ■4 0 3«»Xtt»ffiiS*fC*f5, ttftttSX 

R4 o i©s<ctK8 (y< hjeaastiBiA^B 
^«(*«oTaaw»c«ft-r*^«)n' i4 0 3^Ttc 

Mfn" ■4 0 4A«»«$ft5 > 

[0 0 4 7] fit, Z.<Dn 14 0 4<7)rt«(**3^^T 

>»K# lX10"atoms/c[n J *aA5S«^n' 140 
3£LT%*_, 5X10 ,T - lXlO M atoms/cIn , <£>S&36 
Bl:»S««Sn- i4 0 4tlT%xTt^ 9 

[0 0 4 8] U>«K3&*S«(CfiTL/fc««Rtf 
1) 4 0 5<!:&S. fc*3, Ktt&««ttt*H«C5Ftt 
(uCt«'J>i«) ^S*R©^ 

tr>«SKT-c»s««xtt^tt*»fl[^ ixio ,( - i 

x 10' 7 atoms/cm* <0(EfflT-*«tt£*T««£irr. 

[0049] z.<Dmun^fz\tmnm\zn^umm\t 

n- ■4 0 4OTI3fiE$tl5. fcffU i»4 0 5tt 
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[0050] cioac n* m<om^\z^t>mxm^ 

l:n' m&f&l&tZ>£tifi?£&. 8e*Otttn* 1£ 
fiKJRTS!:ttfc«£ £ lie w«Mtfi«ST$ fc £ 

[0 0 5 1 ]#(::, n' 111 0©JPSH»(CLDD<H 

^^]©ig^7 p D7 7<^^^C^Jffl)T#^COT, LD 10 
1 1 0<Dm$ £30-200 nm (ft*WHtt50-150 nn) <D 
[0 0 5 2] 14X11 F-e>yig#l 

RKiHtSdtT, n 1 14 0 3, n 14 0 2(DJP£ 

XBTJfcRWS^fiflr, n" !4 0 2^Mt^^$ 20 

[0 0 5 3] C o Itn 1 1109, n' 11 10^ 
« (U» Offittftfcft'S. (01 (D) ) 

[0054] 3Cc*3. tf-7--;n^^n^>yrn 

[0 0 5 5] **««TttXeC 1 X*vVU-1f-£ 

jS<o«irffcxg£E-Tjat^, u— tf-x*;i,*-te 

200— 350mJ/cm l (ft^fttCte 250-300mJ/cm I ) 

[0 0 5 6] C(DU— tf-jSttftXSTttteStt 
gXMl 0 8*«U>CD*linXgtSttfc^-v*0tt 

[0 0 5 7] u^lT'J>^MH«7l^b, 

eatt3i*iBco/^-x>y*fT^, fttt*»#n i 

(W) ) #1-30 Aim (ftSttHttlO-20(£m) <h 

aafttciHBs-rs. ££T2i5ia0/^-->yxg# 
frfcna. (S2 (a) ) 

[0 0 5 8] CCT0®±lCte0*£tX&^#, «tUU 
1GII) ch*H^fi6-r-5«ff (Jg2ffiH) <h<7>Sm«& 50 



&§B¥1 1 - 1 0 3 0 6 7 
12 

«££Sfc«>0:3>*£ b*-;P (0 2 (C) ©1 1 8 

[0 0 5 9] &\Z. *«tt*Wr«&BBt (0^-frl*) 
£f&KU ;^-r>yi:«fc0V-7iii 12, 
-f >««1 1 3W^T5 0 **JEWTttT i (50nm) 
/A 1 ( 200-300 nm) /T i (50nm) © 3 S 

CV4®E<Drt9-=.>jfTmififTt)tlZo (0 2 
(B) ) 

[0060] aa5rs*«, y-r h««i o 30s 
±<£>®^ ep^ v-xms 1 1 2 tKK >mm 1 1 3 

1 1 4£D^$ (C, X^^ni)) #»(C^**^/Sffl 
m (tt^MfcteS-lOjim) GUSH** SB"** 

[0061] y-xtii 1 2XtfHH>ti 

1 1 3m^tLTH7<ly?>^fTK 
*»l:ft«*»Mi 1 i$xyf>m. 

ftWi7f»8l 1 4<0*TXy^>M<itfi 1 

(02 (o ) 

[0 0 6 2] Z.<D#$, n* 110 9, n" ll 1 0 liS 

(il) 0*#«^tlfc^1?Xy^>y*±86S. #11 
56WCfi*»«H10-100 nm (ft*tt(:ttl0-75nin, Jff 
£L<&15-45nm) ©*£3S"r. **«WT 

[0 0 6 3] ;i5LTfttt¥*#Jil 1 l<OIyf>y 
(ft^iPX-yfli) #&7L££>, ftRKl 1 5t 
UT»ft3i*K*fcS{t:ft*R*«filEbT. 0 2 (C) 

[0 0 6 4] ^OttffifciSlvt, ^t*^Xyf$nfc 

g#¥g#li i icq?*>, yw hm@i 1 2C0K±H 
&«^5««tt^**Jl^fi6««l 1 6£&S. 

y-r bmmi 1 3 ofenfflcttH-rsfi* 

1 1 7 yw hmti 1 0 3#£<2Siw&tfr , *7 

[0 0 6 5] **«W©*^, y< hSSl 0 3(7)fifi 
(L, KffiSf 5) #100 nmff(Onffitt{bK»a)ttf3& 
#*fTSi:iB 2.8umT*0, ^ + *;UXy^«B«l 1 
4 01$ (C, ) #4 umT&ZO'e* *7-\LvYW& 
<D&2 (X, ) \m Q.&tim£te&. 
[0 0 6 6] C^T, FK>II (FK>lil 1 
3t»rs*»#l) $l£*L/t>b©*H3C^-r. 0 
3H*3^T, 10 3liWhti, 3 0 1lift*;H8 
fiScS^, 3 0 2ttn f 1 (V-XSfcttHU-f >« 
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S) , 3 0 3, 3 0 4teRJP©ftfc*:*7-fey 
3 0 5ten" 1 (LDDii) 
[0 0 6 7] ft*, Cd"CttlllWlx/j:^V-X«« 

(v-xti i i 2t*T**»*D t>n«c!)«iiB« 

[0 0 6 8] 0 3JC^r*J6tt**»»rE$tlT 

JP£#n* !3 0 2<rf 13 0 5<t7-fe7 hS« 
(il) 3 0 4<DB8«tfeS«§T*S. 10 
[0 0 6 9] ft1ffcS«n 4 1 3 0 2tt«ff<tLT«ffi 
■TSfcWj:©"C»<"C+»T*S. n" 13 0 5 

RZf*7-£y h«*3 0 4««»ffiB*a!i«»CfT'5fc 
«> K ft JP £ ST? * * o 
[0 0 7 0] *&ffi0fl<O«figT«, 3^*;WBricflS«3 
0 1*^n ( fi«3 0 2 £S*£TfcMJP<DS&2>-0 
0*7iry h««3 0 3, 3 0 4RtfLDD(8«3 0 5 
^fffitS. ft*. 3 0 3\*-?Z2£t>1t\Z&0&l&2 

MH«£B?.£. 20 
[0 0 7 1 ] 3 0 4ttil<7)KjP»(CffiS-rSK 

JfWft£>*7-tiy JP3*7-fey 

h^^3 0 4<£>JP£tel00 -300 nm 
(ft*ttttt 150-200nm ) ®«ffl"eft£?"*Ui&^. 

#ft*7-fe5/ hM^ft^o 
[0 0 7 2] £©*&*7iry h + LDD^^5il 
£*§29i*&tt;HRD (High Resistance Drain ) Jf£i£ 
£P#tf, »«<DLDDttffi<httKB'JLT**.T^S. * 30 

h + LDD©3a*ffl7?flifK$n5CttCftS. 
[0 0 7 3] C<7)l§, LDDS«3 0 3HLDDjB«O 

[0 0 7 4] ft*, ?X^^7t7 HWS3 0 3(D^£ 
(X, ) tt^^-->yt«toTS!lWSnSfc«), 40 

L^Lft#£, ^©»(C»$^7-fey h««3 0 4i:L 

DDjg*3 o 5 (t^sa-rsto-eRa^cfcsiKsnfflw 

[0 0 7 5] ft*, ^^^7t7h©fiS (X, ) \t 
(L, ) t^^Xy^WftOfiS (C 
, ) fcffl^T (C, -L, ) /2T«£tt*. «Eot, 

TBrS<0;*7-fey hfi (X, ) £K£T* 

*»«T1j:t7t7hl (X, ) 0.3 50 
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[0 0 7 6] ft*, .0 2 (C) fc*T«&*»0fflX* 
ttl) tLTHffllfcTFTTttliat*&K ftifft 

[0077] v-VKK/iffity-f hiim 

1 M0cm7Vsg£T&S. *ttl;:#LT**ffiOTG!> 
«ft*ifi L T L £ T fcf U x -< JWSTffTX 

[0078] *efiwrttfl&estLTjBa 

[0 0 7 9] **i«©i8X^^TFTH H 

[0 0 8 0] **»OT<Dttft«ifittSiBESr 

'MtL, jsatt-tne^Bit Lft^«&@ 

B**J«"rSTFTfC#aTfS»S. 

[0 0 8 1] **^J^^I^tC^Lfc^H, 
BI2 (C) iZ*LfzffimO)&X$XmTFT$:nz><D\Z 
4«©v*£Lj&*&B£LTl>fcK, 

[0 0 8 2] £Jl±©«[c, *36»fi»JO«fi6t«tn«»g 
tt<DK^»xaK±^T, S^SRtttHStt^^T-r 
H Ay-f MTFT fcffMTS d fctfpJfiBTS*. 
[0 0 8 3] ft*, *S5ffiW©ff»X8^fiEoTff»L 
h A^rW MTFT (Nft^iTFT) O^tf 
Uf^ &10~1 50cm 1 /Vs (ft* U \Z tt60- 1 20cm 1 /Vs 

[0 0 8 4] cxamm' *^mm^\t*mxm<om 

^tC*^T, tttftftSWfiJtOT^-r. TFT 

[0 0 8 5] £lT, j8SWl©ff»XSIl«£oTH5 

(a.) ©ttffi^as. ccrmmmi tm&z>&\z* v 
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c(D\%, c t tty-r hmsBcfcOfcSK, 2-9^ 

Xy^X8£?Tl^ ««Bt£KW-5£BI5 (B) ©ttffi 
(77^^-77^tW) 5 0 4(^1^ (Y 

, ) ay-r hnsm&E ttzt* (e-l, ) /2t 

[0 0 8 7] 0 5 (C) ttHI/-r>(fi«©t£5fcaT** 
TFTSjfm<0**'J7tt, fv^MI^SO 

3 (JP^SOnm) , 7X^t-A-7-;^i«5 0 4 (iP 
£160 nm) , LDD(B«5 0 5 (Ji£50ntn) £i§oTn 

4 15 0 6 (»$40nm) . FK >3Lffi 5 0 2 / \<h£'JiI 
T*. 

[0 0 8 8] "7X^*-/t-7y^S 20 

«5 0 4(Ct>y< h*tt*^©«»A*?gJBK$tlSA^ L 
DDM5 0 5 tjfit?<^onT«*tta*S©T, 

#Tin, 2 bfCL DDI^5 0 5 Ki6t*tttf£±l;:«JM* 
[0 0 8 9] ^^«t**KW©«JfiTttHRD«ji 

t-/t-7 7?s«5 o 4<Dmm-t)m^m%izte, 30 

A*- 7 v "J \Z «fc -5 L D D + flMfi^tttt K <fc £ 
LDDO**^&SLDD*iat>i:0 
[0 0 9 0] ♦ISlfiffllOWriECfe^Tfc, 
^««5 0 4, LDD««5 0 S^-ttl-entOlfiJPTfW 

/1-7*7S«0ft;* (Y, ) toLr<*-x>y*K:J;£ 
R8££tfJ&*, t-A-77^:J;5LDD. J¥£:£|S] 
hRtfft»«^tt«twckSLDDtt^(0«& 

+ ttlHft$n-5. 40 
[0 0 9 1] fc*5, *SU6WOS**ifitt^7-fey 

r *TFTfcjf?jre*s. 

[0 0 9 2] Sfc, *SMS«IO«iaTtt«»«lil:J:o 

[0 0 9 3] (*S£#J3) **»MTtt*«89!<0« 50 
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FT©ffHXStt»*»(lttlMSWl KSEAtf&H© 
S. 

[0 0 9 4] S-T. S6KWl©fP»XSt8E^Ta6 
(A) (7)#li£l!5. CdTSHfcMl £ft&SjStt. V 
-X1S6 0 1, \ t M>na6 0 2&M&tZ>JgL\Z?' 

^*jpxy^««6 o oofi$*c, frs,fitc*s. 
jk&ps. c, «y-f h«««<h-S£ttafc«&. i~io 

[0 0 9 5] Z.<Di£mT-mMWl\Z^Lfcmz?-\>Z.)l 
Xy^XgfcfT^, «»!«S:Rtt5tH6 (B) ©tt» 

-tO^^JUfittL, ( = C, ) T«$n 

[0 0 9 6] 0 6 (C) ttKW>ffi«(O&;*:0T»S 
TFTiifm^^'JT^ ft^l/M^6 0 
3 Of£l00 nm) . i$*7tyhfi«6 0 4 UP Si 5 
0 nm) , LDD««6 0 5 UPS 100 nm) ^lotn* 
16 0 6 UPSSOnm) , K K 6 0 2 ^iliJ^T 

[0 0 9 7] *|ijfiM©«fiR(C*3HTt)» JPS^7-feu/ 
bM6 0 4, LDDM6 0 5 ifl* tl-fnOKJPTS) 

[0 0 9 8] (H$0iJ 4 ] *£S«Ttt*B589f 
FT(BfeHXgtta*WHtt*KM 1 KffiAfcKUXD 
§. 

[0099] sr, *»wi©f^Bxs^ffioTia7 

(A) <£ttti£t#6o CC-CSBfllltS^fitt, V 
-^M7 0 1, FK>ig7 0 2 MnKV 

lt:t-A-7 7 7"£-tf\ ftjli*-;t-7:y ySitft 

[0 10 0] fcfc* *jllS«Tttft*JHyf(8«7 

(ftatt(-tt3-6i/m) ©(6B"C«tftt*. 

[0 10 1] ^tf!!T'^M#J 1 (CtkL/i^C^-v^^ 
Xy^XgfcfT^ »KK€r»W*i:H7 (B) 
^i5o 7 0 3T^^neiWft^M 

*©7-**;kRttL« (=C, -X, ) T 

[0 10 2] ^^T% X, tt7X^^7t7h^7 0 
4©fi$T*S. X 4 (0»«IEHt^^Ttt*Jfi«l$ 
##»CTtltf6^. 7^^-/t-7y^B*7 

[0 10 3] **KWtt, HJfiWlTKWLfcHRDW 
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ifitSlltW2TRWLfcHRD«IJ6 (£fcteLDD$ 
JB) ££a*£fci*fc*jre**. <Sit»fcK9ltt£* 

[0104] *nmm<Dmumm*&m?z*&* mz 

[0 10 5] fflxJi. FU-f >«««<o^**;UJ88R 

«2lC^Lfc«8^»Stfifi»(!!)^j:^HRD (SfcttLD 
D) «»*«jBUT^a. 

[0 10 6] ^SIJSWC&^T, V-X/KU-T 

HRD*iS*fcttLDD*jfi£*tt#^j£ta«LTV 
-X/HU-f lsIfciS!f|-£«#T*»fc 

•issraftw-rnafi^. £a>»&, 3 1 = 9iiooa^ 20 

[0 10 7] (*«W5] **«WTtt*fliWl-4 
(^bfc*fE©*hAy-r hSTFT^ffl^TCMOS 

8&ffl^TKWr-6. ftfc, CMOSIaIBttra-aifi± 

[0 10 8] H8tt*ftW4H^Lfc*J5at*#JfflLfeC 
MOSIhIKT*0, SOlttP^t^iTFTOV- 
X«B. 8 0 2teN^**J1/i!TFT<&y-X«S* 8 30 
0 3&N/P&McOKU<>&lT&£o 

[0 10 9] N^^*;i/STFTttS61fiWl-eK 
9JLfcff8lgK:J;oTn* 18 0 4, 8 0 5. n' 1 
8 0 6, 8 0 7«$nT^§ e p^**;m 
TFT(D^tCJj;p +t 18 0 8, 8 0 9, p" 1810, 

8 1 i«^nrt^, 

[oiio] m-^m±\zcuosm^^mr 

JB«l©IgtltoTH2 (A) (DttS££f#£, 
[0 111] C©«JBTttNffi/PfflB8«&< 1 5*^ 40 

^TFT^f^8!-r^Ji^HtiN5 1 1'^;^TFT < i:f £ 

[oi 12] *£&mv\*iSu>&m\ztzifl* z.<d 
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[0 113] ftoT, #D><0l«'Hc£ttS»S:/n7 
7<M*0 9 H9H*^T* 9 0 0tt*i 

#», 9 0 1 ^^□>^J[lPBii^ l J >0^gyn7 7< 
;k 9 0 2 tt#0 D>0)»ffi7 r D7r< 
;k 9 0 3tep 1, l, 9 0 4ttp" 1, 9 0 5teiiT 

[0 114] ^<DI$, p M !9 0 3<DJP$ttlO-M50 nm 
(ftSMKttSO-HOO nm) tL, p 1 * HO*D ><7)«ffi 
te, 3 x l 0"- 1 x l 0 1 1 atoms/cm 1 , ft*»ttt3 
X 1 0"-3x 1 0 11 atoms/cm 1 tteZ>m\ZMffitZ>, 
[0 115] W, p" 19 0 4<Dm$ &30-300 nm 
(WaWUtt 100-200 nm) <hU J £<D#U><Dmi& 
te, 5x l 0"-3x l 0" atoms/cm 1 tU2>mzmB 
T^)o fc£U P^-v^HITFTHjc**^ 

3S^0Tp" JBS:LDD««tLT*Jffl"r5^Sttttifc 
"FLfcfcu. fc^bSV M9 o 4<Dmm\zn^TmR 

ttW(c«ft"r«»«««jE»c<fct)T^rp- jB*^Sc$n 

[0 116] **J6WTttN^i'*JH!TF 
TizP^-v^fflTFT©£^St>V-X«««!l(Ctt* 

»«2ir^Lfc*fie<OHRD«i6 (t-;t-7 7^IB« 
£fMLfc;5"f 70 ^ffl^, HU-f>fi«fflJHtt*lfi»iJ 
lt::*Lfc*«(OHRD*Hi 

[0 117] ±ffi0t?«^^&«HP^^^ 
;i/STFT©y-7fi«fll:ttY i £>^££# 
-7y7 r fi«€r%L, FH>««ll:ttX 

*;H!TFT©V-X«««iJ^ttYj 

A-7 7^^tL, HU-f ><H«iBtrttXj <£>^£ 

[0 118] CC0B#, X i tXj , Y i <hYj (7)fi$tt 

-en-envx^Kttt.fcoTSfiicHttT^s. ft? 
-rntf&<\ N^^*;usitp^^*;pffltTiiiA5^ 
[0119] co«&*fi"CttCMosiiia©* 

SOT. ftfP«ffa)K^0B&»lfl6-r5«'&l*43^T, 

[0 12 0] *«gMl-4»CSUfc*«©TFT 
$ffl^fcCMOS@B©«j5i6*H8tSLfc^ £ftfil 

^. Wii&$$/1^-><hLTte, -OOTFTK^U 
T9M9&£<7)T, CMOSlU&Tiig 1 =8 110^ 

■r<5ttiE(c*i;T*a/j:a^bii'*afflLT^tt«A 
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[0121] ^mMm\'7TsLtzmz^m^mtp 

*B5ei«©#bAy'f hSTFT <P***;U 
gjTFT) Btt'UT-( «10~100cm'/Vs (ft^WCtt 
50~100cm'/Vs ) . b*^*«Ett-1.5~-SVft*SU 

[0 1 2 21- [**«6) *«BW© 

TFTKflLTLS^lISJEfcH^^*® 1 ** 1 

[0 12 3] Lfl>IlE^ait5fc»tl 3* 10 

JUS? 1 * *;HBffi«S«CW UT«lP-«-6ft*li^* *^ 

[0 12 4] rtSBWCWl/T^V^H-^ttJ^C 

tttW^TSiO. KTIC*-r2ilO©^ft* s ffi^^ 

[o 1 2 5] rr. **jta*Kftriwr6ejftc*^ 

[0 12 6] 02 (C) TRHLfcttM 1 *** 

i,flg (?**;i,»jfc»K©»lSlS> **H7l/fc 

[0127] fmnmn -f*>H-k;> a 

T'^X-vjaate. ^.fflS (gfflS*> £©*£«> ■ 
Htiffi ftWMrft*!**^*". 

[0128] *>aAft^£ffl^«£>^- 

[0 12 9] Sfc. ^FiKtlS:»bfc«iaW— 

[0 13 0] **HM**llrt"6*fc- 

JSCtt 1X10"~ 5X10" atoms/cm' (ttSWCte IX 
10" ~ 5X10" atoms/cm' ) ©i§gTL#^iI«E£$ l ) 

[0 13 1] -tUT. ***Wfc*WWi©TFTlC* 
ttUfc»-&. NftWSTFT<OLSl>ttE* 1-5 

-3.5 VClSfflCiRftS^t^**. * fc < P? + * 

3. 5 V ©®B CiRft 5 Z. t ifivlfe-e h %> - 
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[0 1 3 2] ft*. **B«ffl«Jfctt*lM!l~5©lf» 
5©CMOSBttCaffl1"*»*. NSTFTtPMT 

[0 13 3] («ttfl7) H2 <C) CwUfc«fiT 

[0 13 4] 010 (A) C*-r*att. **»CttH 
2 (C) tHlTl>5#. y-XttHStffH^ 

H/lii 2^«$nT^5. 

[0 13 5] Sfc. 1 3-C-*£*X*SU£tt. ^V*** 
fc!R*14iia|U«W**-r*««*5. E«a©(B 

~300 *tm (ftSWCtel 0-200 Mm) "Cfe*. 

[0 13 6] r^^snistii^Sfrtf^**^ 1 
©4#«&f»9i-rs. *n«WTtt0 1 o (b) c*-r« 
cy-xesi iRtfFH >nmi 2*Mf&tz. z 

c-ei 5 0. *«i 6#«Hl-r4. 

[0 13 7] ^©tt!ST*?v4=-Jl'X-v^lSStT5t. 

lStfFK>tll 2#7X?i:ftoT 
1 5^X-y?>^Sn5. Z. 

[0 13 8] CfflSi:lT@l 0 (A) 

[0 13 9] i©fttt*»ffMO«ffl»l 3 

S*l;mT©2oa<fcS. 

(1) ?+*;i'X7^isi'43it5x^5 i >y ; e-^t 

(2) «I8T«W»*1IBWUS***'*'* B,;: - % 

$ ¥£#1 ©gg c J; * * a' u v A £ 5 . 

[0 14 0] Xy?>y ; ex^i:bTB. aaast* 

it * a s ® o &s i' <t ^ "c^ * 

JPtftoTU5^t*5*^^2^5«^Cffl^4„ 
,0 [0 14 11ft*. ***«©iiatt**«i i ~ 6 ©l» 

[0142] CjUKM 8 ] **«WITtt*ll«i 5 ICtp 
LtCMOSBB (-OA-^USS) ©@»**©«K; 
oi>t@i i ^ffl^TISiWTS. 

[0 14 3] 011 (A) CS-TCtt. 08C*Lfcfc 
©t^-«j§OCMOSIil«8-r*-5. lalJS^ 
UEttd'nAK^ftsy-f b««2 0. NSTFT©* 
«#|2 1. PffiTFT©*»#12 2. N3HTFT© 
V-XSS2 3. PS!TFT©7-X«ffi2 4, «IH 
50 U'f >HS2 5A^b«6E^^5>. 
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[0144] ft*. frsgTSB a , b, c, dtt-c-n-en 

011 (C) ic^Lfc-f Wt-^leiKOJg^Ka. b, 
[0 14 5] ^fC, HI 1 (B) H*-r<Ott, NiTF 

{fcLfc»£0MT**. ftWfliHl 1 (A) TWLWb 
[0 14 6] 011 (B) ©*jfiTttTFT|^±&*» 

' [0147] [£M#J 9 ) *JE0iJ 1 Tftt. 

<t o usafc-r s c 1 t> putt?**. 

[0 14 8] tf-***-ra* 

i7>^i^SU- tf-£fflt>fcRTA (Rapid Th 
ermal Anneal) &mtmPfrb&+®nlm1&imx-t£Sk 

[0 14 9] SJW^^^XttaiKfSfiU— tf5t*BS 
too, z<Dm\z*Q#8*K*m»&+\zti&»tfi3tSiL 

■ [0 150] /\ay>7>y (e-^IIl. 15m 
m, &S0. 4-4 Mm) iP^^ 
£l 0-6 0g\ ASW^ttl 5-3 0^^-rs. #f| 
H*»*KSr7 0 0- 1 0 0 ot:t'ija^1-5J:5t'f 
5. #SK¥»*Ktt7 0 0- 1 0 0 o^t'jfjn&sn* 

(6 5 0-7 0 Org^) £l-h(Cftl|»-rS C <tA*3tcti. 
[0 15 1] *n«7>^3tX«»*KSU— !f3fctC«k 

[0 15 2] *l6«W©RTAtt«t«fcS. *.»#K© 

[0153] (HKM 1 0 ] **K«tt, 3i£S0J 1 - 
4 LfcT F T £©3t-7 h «J £ XHSS^Ii^T F T 
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[ o 1 5 4 ] m 1 2 \t. *jasM<oia* v mj * xeib 

CD1®^<£«3W&¥®0T*9, 013te»rE0T& 

a**^*jBK$nT^5. ia*vh'ji7^i5i»ttt, m 
mr FT<n*>/*y£M®t zmnZAJitztztbo) 
«»©y-f hE«i o i o#xi&iPifc¥m;:K?j£tu 

iH«ffl#^A*-r*fc«)<otlSoy-^EIIi o 2 o# 

Y*lfilt¥ftlcE?»J$nTOiS. 
[0 15 5] H5R-7hU^^lHlK©fP»lStt^JB«l 

igaRwamii&fc-rs. tf^xs&i i o osn: 

I). TMllOliCH 1JI@£>E*I£LT, y< 
bEHlOlO Rtf y>f hE» 1 0 1 0 £ WtKSIE 

»3ot^^nt^. y-r hEUi o i o\z\t, 

TFTOy^htfilOll, 10 12^-#«)l:M 
«MB« 1 0 3 0 Kfcttli«iS«®T«*S<h&* 
10 3 1 #-#«KlJ&jS;*tt-0>5. 
[0 156] lHS<OE«**fi!cr^»«K<!:LT. 7 
20 (S c £2w t %£^Wf£) ■tfcffit,**. 

7;i/5->5ARS:/^-->y», Ba»ftfflSS:JSL 
T, ^©SBKMffiSfclRl 1 0 2£J&fifc*ta. H^K 
ft$n/«t^7;i/5-^AMIR^ 11@<DE^ -taio 
1 0, 1 0 1 1, 1012, 1030, 1031 T& 

[0 15 7] jglBgC0E8-««±K:tt, aftasiiR 
1 1 0 3^«fctfSftBEft3l*lBl 1 0 4^dE^ti5 B 

y< hjft»itt, wmimi 102, sfts*«i 1 
0 3&&&mmit&%mi 1 0 4t^6«iit« 

30 £ft£. SftKfta*l8l 10 4li:H !j^TFT<7) 

1 0 4 l^dc^ns. **JtWT-tt, ia*T 

FT^W Mil 0 1 l^ttSTFTt. f< hm 

si 0 1 2&fttzTFTtt)mm\z&mt<fttzmf$,t 
^to«>sv;u^y< hat-rs^ticto, u- 

[0158] 2Jf g£>E$£LT, Ti/Al/TiO 
aiKTW;-XfiSl 0 2 0 t V-X1I10 2 
1, HK>til 0 2 2, TWtil 0 2 3^fil6 
SttTI^S. V-xmS 10 2 1 tix-^E^ 10 2 0 
40 £-#WK»fiE£ttT^S. 1 0 2 0 tey-f 

hE$l 0 1 0RW8»E«1 0 3 OtCftLT. 
J&TJ^KEg^n, un^ESlOlO, 1 0 3 0ch 

[0 15 9] Z<Dtz£>* HSOEilOlO. 103 
0<h, 2»BOE«l 0 2 0B©»4*a*/h$<T-5 

«LTJP«6KTS. C^T^iP^^O. 3-0. 8/x 
m, ftSWKfcO. 4-0. «kot. V 

-f hlftRH^Mrt-rsiagORaRjkBtl 10 2<7)JP 
50 SIJ0-2 0 0 nm, ft««fcttl 0 0 - 1 5 0 nm^: 
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23 



24 



U 2BB<02fc&*Rl 1 0 30ff3£O-5 0 On 
m, ft*Wttt2 5-3 0 0 nmtSo 31B©S{k* 

it&mm (t)L<ttKfta*K) 1 1 0401^^0- 

8 0 0 nm, 1 5 0-5 0 0 nmtti. ^ 

^Tte, HSKftRl 1 0 2<DJP££ 1 0 0 nm£U 
SfcSMRl 1 0 3<Z)JP££l OOnmtU SfcKfc 
g?KRl 1 0 4<DJP££2 0 0 nmtti. 
[0160] 2il©tSl 0 2 1, 1 0 2 2, 1 0 2 
3£*7*£KLT, iS*TFT<Z)*»ft»l 0 4 ltt^ 

t^n^f/Wi^nxi^o vx^tsi 023 10 

©«fittt7 r-f >^T& 0 , 1 0 4 1 icm 

^(tLT»tETSt)©"CftS. £fc7-*«ai0 2 
1, HH>til 0 2 2W htBlOll, 10 
2 1 lC»L/T^7-fey hTZ>£?\Z&tfLTZ> 0 AW* V 
7^182 31^ FWlOl K 1021tr^fLT 

[0 16 1] ^(0«fi(C*5tiT, 7-Xfi«, iSJctfK 

RDWfi!c$n, BHE#»^*6$nT^S. tt^, V 20 
X^mSl 0 2 3 0Tl05F«ft««tt2O0TFT<D 

66, ia»ft«^ft«*$ns. for, c^^^m^ 

tt^KW 2 TRSfl 7 y -?m<DHR Dm® 

[0 16 2] iSSfVhU^^|5IBTttia*«at 

5R*©att©«E(c# lx hmm t f tows^* l < 

mt FH >ffl«KJ&J53E£ft**7-fey h 30 

SKfcScfcSK:, Sfc7x^«ai 0 2 3©ifli:^ 

[0 1 6 3] 2T^Lf;J:^;, ^7tyh 

MW-A-7yyfittllS, 2EB0E«<0/^ 
->(C«toTftS$tl» ^-ttWlO. 3-3Mm£ch6 

y-rh«aioii, ioi2«ii3Mmtn. s 
[oi6 4] vx^mai o 2 3«y-r hmai o 1 

1, 10 2 1 raiTt-A"77^lTEI^nt^ 

a^T» Tx^ma 1023 ty-f hma ion, 1 

0 1 2M<0«£lFS£'h£<T*fc«>, vx^tll 0 
2 3tt*WftBl 0 4 l©B^0t)»<-r 
[0 1 6 5] fill*, SSd^fttl^O^T, FK>til 50 



0 2 2t^amai o 3 1 twfiTScfcsiijBjssttT 

^5. ZOimfeiZXV, FK/til 0 2 2<hMt 

aio3i ^^f^matL, y< mumi 102,1 
103, 1 1 0 4*R«#i:rs«ia*»^fi6$n 

UttWl-C^Lfc.t^C ll*TFTtt4tt©YX 
^T*^j£T*£, 0 3 0 £j£iJOLTt>T*£A 

*->©£M©*T*D, TX^»tt«ftlL&^. lift 

S. 

[0 16 6] I$TFT, ffig&£ft£«^T, JP2 1 0 
0-2 5 0 nm©Sft»ft3i**fcttSYk3i*T&*« 
■Bill 6#flM£tl6 0 ^^Ttt, JP£2 0 0 nm 

[0167] 1116 ±ii, puma 1 0 5 0 <D 

TmtU&mZQ. 8-2. OMin©lMie»Rl 1 3 

o^dc^ns. jemttSRi 1 3o^lth 

U ;i^a>8fffiR*, P S G^Bfc£**<0Sfc3*«<& 
a*»3&«ffiffl"e#5. **KWTW, AMttftRl 1 3 
0<hLT7^U;MftIIR£l. 0 Mm©jp$lc^fi!c-r 

[0 16 8] *LT, imtfiftRl 1 3 0*5<fcOC«aK 

1 1 1 7l:FK>til 0 2 2 fiitfe 

^SR^bTJP;* 1 0 0- 1 5 0 nmO I TOR£^f& 
n„ ^Tte, 12 0nm^f$«ll, /t*-- 
>^lTI*tSl 0 5 0^filct.5. ^tlTVX^Sc 

^t^)o ®mma 1 0 5 0 A 1 ^<D& 

[0 16 9] ttg&$B®ft«tt$naftft:lRl 102, 

aftS*Ki 1 0 3Rtfaft«{bS*K «{ka*R) 
1 1 0 4©3i©«8#tit^ natt^iKi 1 0 2 

^^ftS^Rl 1 0 3©2«£^*;:<fc&W8ET*a. 
C0O«£K:te, M2 (B) CSTfttt¥#*l©A^- 

itmtmmmi 1 0 4^x 7 f>^i:j;oiiL, 

«2B@©E«£&*7-XE«1 0 2 0, tSl0 2 

1, 1022, io23zb&?z> 0 tztzbmmim 

*iii0 4*xy5 1 >mi:n S{bS*Riio 
3^X7^>^F7/t-iL TlitS J; ot&Xy? 

fc. fift*ft3l*Rl 1 0 4#£9Xy^>^L^T< 

[0 1 7 0] nmm5&ZS8T*mMLtz&0\Z. n^v 
*;i/fflO!i*T FTtCMOST FTT'JjcM >A*-* 
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wmMm&hm-'&fai 1 o i±\zB&£nx^z> 0 
m mmwi ess kkm £ n z> t f t \* m mmft £ »ft 2 ■& 

[0 17 l].*S6»W©i®*TFTtt2O(0y-f hmS 

wn©y-f Fma&T**>, v-xe«i 02 10 

o&tfii^mai 0 5 OlCcfcoTmJET^OSn&V- 
LX. &#Wi&$:»9ct&t&^. 

[0172] mmm 1 1 ) ^mmmr\mmm 1 0 

<DWi®}®mo&MM$:*t. m 1 4 20 

2, 1 3 ti^i;«F-^«^ifi« 1 o£Ei;tt/«g*T* 

0> HJ&0J1 Oi^^H 1STFT©*»*11 
2 4 1 Rtf KH >*ai 2 2 2 W/^->T^5, 
[0 17 3] *SMWTfte. IS 2 (B) i::**rfitt¥» 

3 1 t*riPiTsj;5tcjg*-rs. ^lt, h u-f >ma 

1 2 2 2££*«ai 0 3 1 (^^W^-A-^yy 

-rsct^ic^fiic-r*. »«*i#i*tiio2u 1 

0 2 3, 1 2 2 2 $ , 7X^l:LTft*;i'X7f>^ 30 
St". £0>iB*, *»#JB1 2 4 ite^*;ux^> 
J: 0 . ®mmU 10 3 1 ±fcttKttXtt*»«l;:<E 
t±7^ i BTfc* i 2 4 2jWgric3ttS. COi 

HfgJAl 2 4 2\mmTFT<D?v*)lM&imMt&& 

[0174] ®mmmi 0 3 1 £«ko«BE£fflftrr* 

i fflftttl 2 4 2fctt^Y*;kW£;*n*. w\z 

h h >ma 1222 i^sms 1031 ? 

7^LTM**#ll2 4 10iH, IP*,B5<£>*7X 

zx-rt-yyjmmzh^v^jwm&LZti*. zn 40 

M1 2 4 2 (5 0 3) , 7X^t-A-77^M 
(5 0 4) , n-TOSLDDW (5 0 5) , n* H 
(5 0 6) , FH >m® 1 2 2 2 (5 0 2) , mstltt 

fil 0 5 OGHBKfc*. 
[0 17 5] call tt8&e»®±«*a<0±Kfcffl 

»dMS{a«l 2 4 2 Klft£cfc3H, 7^^-/\-7 50 
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*7ffl«ft£&£r5©#ff£L<. 0. 3-3/imi 

K^-rs. k h >ma 1222 t^mmm 1 o 3 

3KT*fc#T*5. fc*3. i it^l 2 2 4C«fcDte 
[0 17 6] B616M12) H15l:*jaSW©I* 

1 d:B«nia*TFT©**#i© i mzmm^moi. 

4£Ri;w#ttHifiMi itrai;«ifiiEs«T*-5. uss 
«i 1 t&uzoxt* mmTFT<D*m&m 1341s 

tfHK>ISl 3 2 2 0/^- 
[0177] HjffiM 1 1 7f ttSMS 1031 £#[firr 
12 4 1 \Z?**)),3Ly7>#ifi1fa2tlT^ 

sa*. *s««ttt*itii 0 3 1 tais]-rs*w«: 

113 4 1 (C^^^;i/Xty^>^SM$!&:^ < k-5(3-r 

-tofcafr k h >ma 1322 tt$na 1031 

[0178] ^co«an*5^T, «s!j^ft^±^ia 
&s«a 1031 (o«eic<j:ot¥»#i 1342 

© i MlZMl&ZtlZf-'rZfrtti.Z. 

*$nss*ti. n»W2-eiftWbfc^-A-7yy« 

^5 04 (0 5#fig) fc*HB-fS. SEoT. *i8&S»G> 
0 5 OttttSlffitt, H5£#Baf 
iit'/^^^t-A-77^ (5 0 
4) , n-lT/j:SLDD«« (5 0 5) , n'l (50 
6 ) , FH >ma 1 3 2 2 (5 0 2), MMM®. 1 0 

5 oo«i:&s. 

[0179] tt»*»£±ffi«a£ft*¥»#Jl 1 3 4 

[0 18 0] SSW13) H 1 6 C**!fiWOii* 
vHJ27X@&0KffiB£3fc-r. ***Wtt*JBWl 2 

««1 2tBi;«dcS3RT*0, *J1SW1 2i:»&5© 
tt, li^TFTfC^^Tti, *«#114 4 1RtfKl/ 
-f>tSl 4 2 2©;^->t, BX«ai 4 5 OCDg 

^ULT, *#*Hl 4 4 2 tS2BiC0«ai42 4 

[0181] *siift0y-ctt, H2 (b) 

114 4 1 ©Sl!tttSfttt««i:, *i«l*«a>¥## 
1 1 4 4 2 ZMfSLTZ* ng\Z 2 1 g ©E«B V-X«a 
1 0 2 2, 77^1il 0 2 3, HH>tSl42 2 
R^ma 1 4 2 4 £^/&-t£ 0 ma 1 4 2 4 li^lb^l 
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©¥*#H 1 4 2 4^t^X7f>^n^^ 

[0 18 2] *C«SIJR1 116, BmKHRl 1 3 0 
ftdJRl 116, !F*1*fe££Ml 130l:H 
L-f >*a 1 4 2 2. 1 4 2 4 KiiTS 

n>^^ h*-ji^ricLfcfft, iitii4 5o^i 

J*?"*. 016 (A) H^-T.t'S^liSM 1 4 5 Ott 
FK/lll 4 2 2Mlil 4 2 2 ihS«»lw»jR 10 

[0 18 3] mm&mvmmt&m&i 1 2 t^Kwui^ 
z2*-rt-yy7mmz$ti&tz. na*a©±«* 

11^®^^^ 1 4 5 0 ¥W#B 14 4 2 

OilTmx^t-A-7yy*« (5 0 4) , n 
■§T^6LDDM (505) , n'JI (506) , ft 
11 4 2 4 (5 0 2) , U^m^ 1 4 5 0 OfllglCfta. 

[0 18 4] ^mmxun' m^mmtLxm 20 

STTf^S. J:oTil6 (B) \Z7fi?l:o\Z* mm^M 
1 4 5 omo?>?2 h^-Jl'fcJgfifc'f -SlgKfc^ 
T, til 4 2 4 CfcX7f>^LT, 1 4 2 

[0 18 5] 016 (A) , (B) Kfc^T** 

#Jil 4 4 2Kte^V*;UXyf->^£K3ft^£5l;: 
1 4 5 0 <«!:*>« 5 

«t 5 \Z IT, Hffiftl 7 t'^T «k 5 1 4 4 2© 

fiiJffitgetHSB&^fieb, ¥W*Bl 4 4 2(B»!6£»?n 
bt^K 30 

[0 18 6] C^SSW14] 0 1 7 H**J6ffOOH* 

<d£mmt*&z>* mi 7 &^xmi 6 tmvttmtmm 
ntfiM 1 3 <o*tijj*«©*»#« 1442 tmm 1 

4 2 4^ML^^Si:, liXSa 1 5 5 0 <D&tfrH£ 
[0 18 7] *^JfiWTttli*«a 1 5 5 0 

o±»mwzm^. @x«ai 5 5 om<Du>?$ h 

*-;^MT*iIi:*^t, JBMttftRi 13 0, 40 
Sft»fca*RT&a«tH8i i 1 6&tfy< h*&&i 

1 1 0 4*«Xy^>y$nSfci6, }tl&**©R«#:tt 
SfcSWRl 1 0 3 0 2<02JB£& 

[0 18 8] ^MKMrttliibSSOR^I^ MB 

im 1 1 o 2 , afcgxii; 1103, aft»fta*R 
1104, §in 1 1 eifimmrt 

a. 

[0 18 9] MAtf, 0 1 7t34o^T, n>*£ h*- 

;^j^«t«»Bi:, SftSRlKi i0 3fciyf>yT so 
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%ct\z£-DT. mmmmi 1 ozn^zmmmzm 

[0 19 0] M;Uf. 1 5 5 Qm<DZl>$>!7 h 

*-;b*^*-rsB(i- MMKiftRl l 3 0^111 
1 1 6^>TX^/t^->i^AT, *tSMS*G>3>^£ 
h*-;KD««Kl 1 1 6€»*L&^J:'5C-r*Ct 
T\ Wa2Lfc4t>©«$}tSl**©B«#t«fflT# 

[0 19 1] fiHIlRl 1 1 6 6Sfta*R<!:L 

«R) 110 4, £{fc3*IB 1103, RaSfcfit 1 1 

[0 19 2] C^JB«15] **KWttie]KWl 4© 

y-f NE« 1 0 1 0 ihffl&K&BEIS 1 0 3 o#&«-e 
*£JMflTtt£»E*£*l6T3M£*-r. 

0 2 0 C**S«OI*7 h U £ X{hJI®£>¥®0£^ 
U 0 1 8 (CfiliCW&KffiaSr^-r. 0 2 0, H18C 

[0 19 3] 0 2 OI^-r^K, *^ftW®y-f HE 
«1 2 1 0(;tiiii«TFT©y-f 2 1 K 12 

1 2, Rtf*tBj«»<0»B 1 2 3 

T^S. «Sl*ao*ai; LT^iii 12 3 1 <h®if§ 

ma 1 2 3 1 *ffl^-5,Att*isw i 4 tw\mx&z>tf, 
ismmai 2 3 1 «*afeL<ttH8aoy-r ne»i 2 

3 0 l3«$nfcSltS 12 3 1 tftifoLX^Z. 

[0194] 018 \$mmnm 1 6 5 0 b £ =rr sunt 
oifW;Mt5 0 02 oh^i-£5k, ©^mai 
6 soBttwa <*a> ©y-r hE«i 2 1 oacm 
£n&e»«a 1231 At&faLT, y>r h&ftje 1 
103, 1 1 0 4*R«*tr6«aieft^fiiE$n 
£0 *fcy< hE«i 2 1 oBc^rt$ti&e**ai 

2 3 1 Bt«*a (saa) oiimmai 6 sot^t 

[0195] *£ttOT®«ft«a 1 2 3 Hi, © 

3R«a# h # K ^atMaSFMtTtta^ 

tir&mGizmmt&zttfi'vt. %mmi 3\z$>mm 

plfiBTSS. 019 (A) , (B) tt, *I6»M**JS 
^J13 (016) icafflLfctt^O, ®lgThiJ^XlHl 
gSO^f®0£^To &*3, 01 9 0flMtttHl 8£?Pffl 

[0 19 6] [j|»«16] H2 IfeffltiT, **JB 
iC^tiT. SlttW-eSUfcAMLCD 
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[0 19 7] *»W**fflLfc«a3e*«Hi:LTttlf 

rtfi*?, 7.7-)lt}*7, yoyi^, ^yWV 

[0 19 8] 02 1 (A) tt^E/t-f JU3>fcfjL-^ 
-t:^3>hfa-^) *#2 0 0 1, ^3^7^ 

2 0 0 2, g&giJ2 0 0 3, ^X<7f 2 0 0 4, £ 
*g^2 0 0 STflWcSn*. *»9Jtt«*KB2 0 0 10 

[0 19 9] 02 1 (B) tt^ry h*70> hx^X^U 
-fT&0, ##2 2 0 1, S^£S2 1 0 2, 
2 1 0 3T«J«£n*. #5B9I£S*8K2 0 1 2 tCjg 

[0 2 0 0] 0 2 1 (C) ttftMBtftO. W2 2 
0 1, ^ffl^2 2 0 2, #^A*8R2 2 0 3, 
gfflt2 2 0 4, 8^7^2 2 0 5, 7>ft2 2 0 
6T*$fi)c£ft£o *««$«^8B2 2 0 4l:MSn 
£ 0 20 

[0 2 0 1] 02 1 (D) ttt'T*A^7T**D t ## 
2 3 0 1, *^8li2 3 0 2, %PAtl%2 3 0 3, i 
ftX-T ^2 3 0 4, M7f'J-2 3 0 5, §&SB2 3 
0 6t?i«SnS. #5E9!£S*gir2 3 0 2 K»fflS 

[0 2 0 2] 02 1 (E) ttUTS^yi^m 
0, ##2 4 0 1, «»2 4 0 2, «^K«2 4 0 3, 
fifttf-AX^Uy^ 4 0 4, U7U^ 2 4 0 5, 
2406, 7^U->2 4 0 7TM^n^. *56Wtt 
*^SK2 4 0 3£jBflf$ft*. 30 

[0 2 0 3] 02 1 (F) tt7D>hS!^n^x^^T 
&9, ##2 5 0 1, ^2 5 0 2, *^g«2 5 0 
3, 7^^2 5 0 4, X^J->2 5 0 5t*M^tl 

*5swn*^SH2 5 o 2\zmmtsnz>. 

[0 2 0 4] $k±<D&o\Z* #«WOjBffl«HttS«)T 
[0 2 0 5] 

*m%wz%M?2>z.tT\ 40 

[0 2 0 6] ft^M^tV-X/HK 
>«SWC, #ttA7y*0/hS^«ff«ftH (LDD 



#BH¥l 1 - 1 0 3 0 6 7 
30 



[01] 
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[011] 
[01 2] 
[01 3] 
[01 4] 
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[01 6] 
[01 7] 
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1 0 9 

1 1 0 

1 1 1 

1 1 2 

1 1 3 

1 1 4 

1 1 5 

1 1 6 

1 1 7 

1 1 8 
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» r h 7>vx^«^m 
cMosisiBo*fie*^-r0. 

K*©»K:/D:7 7'f JUS^f 0. 

»Kh7>yx^©«*^-r0. 

CMOS 0tt<O*|ja£iKT0. 

H*V h »J 2X®&<D 1 ®*0>¥ffi0. 

H*ThUi7XlaIKcO10 
H**7hU^XIel8(0 11l 

H*VhU£XlsIB<DlIi 
K*t h U 2 xIhIBcd 1 ia^^©f®0 o 
S*-7hU^XlHlB(OllI 
HJSTMJ^XIelBOlIi 
H*ThU^X(HlB<Olli 
m%~? b U £ XHB© 1 !i?ifCD¥®0o 

sssb£«a&«*«b®«jS0. 



*w bn% 



n* 1 (£l««Ji) 
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